The purposes of this retrospective study were to review cases of colonic torsion/volvulus between July 1992 and August 2010 and to determine if any predisposing factors exist for the development of this condition. Six dogs were diagnosed with colonic torsion/volvulus during the study period. Four dogs had a history of previous gastric dilation-volvulus (GDV) with prophylactic gastropexy. Three of six dogs diagnosed with colonic torsion/volvulus had large intestinal entrapment and strangulation around the gastropexy site at the time of surgery. The history, clinical signs, physical examination, and radiologic findings were not specific for colonic torsion/volvulus in any dog. Early exploratory laparotomy was indicated to confirm the diagnosis and perform surgical correction of the affected bowel segments. Three of five dogs that underwent surgery had a left abdominal wall colopexy performed. All five dogs that underwent surgery in this study survived postoperatively. One patient was euthanized without surgical intervention. Results suggest that colonic torsion/volvulus should be considered in any large-breed dog with nonspecific gastrointestinal clinical signs and a history of previous gastropexy. Early recognition and prompt treatment of this condition may result in a good outcome.
Introduction
Intestinal torsion describes the pathologic twisting of a segment of the bowel around its longitudinal axis, whereas intestinal volvulus describes a rotation around its mesenteric axis. [1] [2] [3] Those pathologic conditions result in either a partial or complete luminal obstruction with possible ischemic injury to the affected segments that can lead to circulatory shock, endotoxemia, and ultimately, cardiovascular failure. 3, 4 Both conditions can occur simultaneously. 4, 5 Intestinal torsion/volvulus has been described in dogs, cats, horses, cattle, swine, and humans. 1, 2 Canine intestinal torsion/ volvulus occurs uncommonly, with small intestinal volvulus seen more frequently than large intestinal volvulus. 2, 6 Although intestinal torsion/volvulus has previously been associated with parasitic infections, congenital bowel defects, gastrointestinal foreign bodies, ileocolic carcinoma, concurrent gastric dilation-volvulus (GDV), chronic ileocolic intussusceptions, enteritis, recent gastrointestinal surgery, and vigorous exercise, the exact etiology remains unknown. 1, 3, 7 As with torsion/volvulus of the small intestine, the mortality rate associated with colonic torsion/volvulus is extremely high, and the literature contains only a few reports of successful management. 1, 4 Although obtaining a definitive preoperative diagnosis is challenging, early exploratory laparotomy, decompression, anatomic correction of the affected bowel, and supportive care are essential if a successful outcome is desired.
Resection and anastomosis may be necessary if tissue viability is questionable. 1, 7 The severity of this condition may progress to death even if surgical derotation and reperfusion of the affected segments occurs. 1 performed gastropexy has never been reported in the literature. 4, 5, 8 The objectives of this study were to identify and review all cases diagnosed with colonic torsion/volvulus between July 1992
and August 2010 and to determine potential predisposing factors for the development of this condition. The authors hypothesized that canine torsion/volvulus of the large intestine would occur rarely; however, when seen, it would be found more frequently in medium-to large-breed dogs and could be associated with gastropexy sites. 
Materials and Methods

Results
Six dogs (two Great Danes, one German shepherd dog, one
Labrador retriever, one bullmastiff, and one German shorthaired pointer) were diagnosed with colonic torsion/volvulus during the study period ( Table 1) . There were three spayed females, two castrated males, and one intact male. The ages of the affected patients ranged from 10 mo to 10 yr (median, 7 yr). Dogs weighed between 35 kg and 84 kg (median, 41.5 kg). Available laboratory data indicated mild clinicopathologic abnormalities in all dogs, except for case 3. In that case, basic laboratory information was not recorded ( Table 2) . None of the findings were specific for colonic torsion/volvulus in any dogs.
In 
Discussion
Colonic torsion/volvulus is a rare condition in dogs that has been infrequently described in the literature. Small and large intestinal torsion/volvulus are most commonly seen in humans, horses, cattle, and swine. 1, 2 The canine large intestine is short and has a mesentery that runs its entire length, which decreases the incidence of torsion/volvulus compared with the large size and small area of attachment to the body wall in other species. 1, 6 Only German shepherd dogs were more commonly affected with this condition. 3, 5, 6, 7, 9, 10 In the current study, three of six cases occurred in male dogs and only one was a German shepherd dog. Interestingly, the breeds affected with colonic torsion/volvulus reported in another case series were similar to those in this study, which included one German shepherd dog, one Labrador retriever, one Great Dane, and one bullmastiff. 4 Too few cases were available to make statistical conclusions regarding either a sex or breed predisposition.
The history, clinical signs, and physical examination findings in the current study were not specific to colonic torsion. The common signs of acute onset of vomiting, lethargy, abdominal pain, and hypovolemic shock in the included cases were consistent with previous reports of colonic torsion/volvulus in dogs.
1,2,4,6,8
Abdominal effusion was not reported in the six cases described in this study, and preoperative diagnostic abdominocentesis was therefore not performed. In two other reports, the results of the abdominocentesis performed in five dogs revealed no specific findings for colonic torsion/volvulus, but could have reflected the severity of the condition if intracellular bacteria were identified. 1, 6 As in other reported cases, four of six dogs (67%) included in this study had a history of gastrointestinal tract disease. episodes of GDV. 4, 5 In a previous report, one dog had been treated for GDV 1 yr before being diagnosed with colonic volvulus. 2 In another study, one dog had been evaluated for chronic diarrhea and poor body condition before developing colonic volvulus and was diagnosed with GDV approximately 1 mo later. 4 No previous reports appear to have described colonic entrapment with secondary strangulation around a gastropexy site.
In this study, the exploratory laparotomy revealed entrapment of the large intestine around the site of gastropexy in three of six dogs.
Although described in dogs. 6, 11, 12 Physiologic movement and displacement of the intestine occurs during physical activity and normal peristalsis. 1, 11, 12 As suggested in other studies, pathologic intestinal adhesions may impair normal gastrointestinal motility. 11, 12 It is therefore plausible that the gastropexy site of the dogs in this study may have impaired normal gastrointestinal motility and interfered with the potential for spontaneous resolution of a colonic torsion/volvulus once it had occurred. Neither the surgeons nor pathologists involved in the cases described herein reported that the gastropexy was either in an inappropriate location or had abnormal shape/size, and none of the gastropexy sites were revised at surgery.
Laboratory data findings were not specific to colonic torsion and were not available in all cases; however, the findings of degenerative left shift, hypoproteinemia, hypokalemia, and elevated packed cell volume, total solids, and blood urea nitrogen were similar to previous reports. 1, 4, 6 The radiographic findings of generalized loss of serosal detail, gas, and fluid intestinal distention associated with canine intestinal torsion/volvulus have previously been reported. 1, 2, 4 Most of the time, it is difficult to exactly identify the involved segment of bowel in dogs affected with the condition. 4, 8 Indeed, a definitive diagnosis is rarely made based only on radiographic images.
11
In the current study, only case 5 had radiographic evidence of a cranially displaced gastrointestinal tract, which was highly suggestive of intestinal entrapment around the gastropexy site. In the other dogs described in this study, a definitive diagnosis of colonic torsion/volvulus was not made from the available radiographic images, but the findings of gas-and/or fluid-filled intestinal loops were suggestive of either pathologic intestinal dilation or adynamic ileus. Differentiating between causes of mechanical obstruction and adynamic ileus based on abdominal radiographs may be difficult; however, based on history, acute onset of clinical signs, and radiographic findings, an emergency exploratory laparotomy was indicated in all six dogs included in this study. 4, 8 In the published literature and in the author's experience, canine colonic torsion/volvulus is associated with a high mortality rate and the prognosis is considered grave unless immediate diagnosis and treatment are achieved. [1] [2] [3] 10 In the current study, the short-term survival rate was 100%, which was higher than the survival reported in previous studies. Specifically, all five dogs in- Copyright of Journal of the American Animal Hospital Association is the property of American Animal Hospital Association and its content may not be copied or emailed to multiple sites or posted to a listserv without the copyright holder's express written permission. However, users may print, download, or email articles for individual use.
